Introduction
The environmental impact assessment (EIA) has become a permanent element of each planning and investment process. In case of the majority of activities of potential environmental impact the decision-making procedures assume early identifi cation and assessment of risks. A signifi cant limitation for the common and effi cient execution of environmental assessments may be associated with obstacles in terms of access to information on the environment, arising from technical, legal, organisational and fi nancial factors. In order to increase the effi ciency of management at all levels of administration and provide free access to environmental data for EU citizens, based on the provisions of the INSPIRE directive [3] , the spatial information infrastructure is created (IIP). Its main role is to streamline the resources of spatial information, facilitate and accelerate the performance of administration at all levels and to make information on environmental quality and values available to the society.
Due to the broad scope of environmental analyses conducted while executing the environmental impact assessment, access to the consistent database describing the most important environmental components should be considered as the key element of their eff ectiveness as a tool of environmental management.
However, for the effi cient use of data for the needs of EIA it is necessary to fulfi l the following conditions:
-providing for temporal and spatial coherence of the information; -correlating the content of individual thematic layers with formal requirements referring to the scope of the EIA, associating the amendments of law in both areas; -determining the scope of metadata allowing for searching and aggregation of information in terms of implementation of the environmental impact assessment process (and, at a longer-term perspective, application of decision support algorithms for this purpose).
The fi rst condition is fulfi lled directly through appropriate implementation of provisions of INSPIRE directive within which the high quality and consistence of information is one of the basic assumptions. For the eff ective use of spatial information resources by persons performing the environmental impact assessment it is, however, necessary to consider the specifi c nature of the process and the EIA procedures. In this article, the specifi cation of the planned content of IIP thematic layers is combined with the demand for information within the EIA procedures.
Environmental Components Analysed in Environmental Impact Assessment
The proceedings commonly known as "environmental impact assessment" refer to two main cases:
1) the so-called "strategic assessment" where eff ects of implementation of strategic and planning documents are subject to analysis (management plans, development programmes of main economic sectors, development strategies); 2) "assessment for projects" in which environmental eff ects of implementation of specifi c investment projects are usually analysed 1 .
In both cases, irrespective of procedural diff erences, the assessment is based on a common model of the environment.
The Act on "Availability of information on environment and its protection, public participation in environmental protection and environmental impact assessment" of 2008 [10] specifi es the required scope of environmental components the impact on which should be analysed within the EIA procedure. The requirements are determined in "Section IV" for strategic assessment and in "Section V" -for "projects". The expected level of detail is diff erent in both cases, however, the scope of impacts necessary to consider is similar.
For strategic assessments the level of detail is provided in Art. 51 of the aforementioned Act: [ The scope and level of detail of the analyses increases with almost every amendment of law and guidelines on execution of the assessments. It is associated with harmonisation of the scope of impact assessment in the EU Member States as well as the strive for enhancement of precision and reliability of the reports. Special attention is paid to assessment of secondary, indirect and cumulative impacts [4, 6] . The required analyses often refer to areas of knowledge overlapping with various fi elds of science, so far weakly examined, which require development of a common standpoint by experts representing various disciplines. Rarely may the assessment be based on the commonly accepted model of the environment, considering the simultaneous interaction (accumulation) of many types of impacts.
An essential, often referred to in literature, weakness of the EIA reports and forecasts is often a narrow, sectoral approach to environmental impacts. The reports are often limited to summarising the quantitative impacts on individual components, without multi-criteria analysis, and also without considering the secondary and synergic impacts. One of the factors responsible for this situation is the lack of a common platform for information exchange among specialists representing various disciplines, working on the assessment with the use of separate models, mapping overlays and information layers.
Using the IIP Thematic Layers at Successive Stages of the EIA Procedures
Nowadays, fast development of generally accessible information resources on the environment is ongoing. The assumed interoperability of the system determines high standards in terms of adjustment of the scope and level of detail of the information to the needs of the recipients.
The possibilities to use the information managed in IIP for execution of the environmental impact assessment are associated with relevant preparation of the data. In order to enhance the att ractiveness of the system for the EIA performers appropriate grouping of the information would be recommended (or creation of overlays enabling its semi-automatic grouping) into clusters corresponding directly to the issues stipulated by legal regulations for the EIA procedures. The recommendation of a broad approach to indirect, secondary and synergic impacts, highlighted in the directives and recommendations of the European Commission is associated with the need to consider many thematic layers and environmental models within the assessment process.
In the environmental impact assessment, traditionally, four stages of procedure are specifi ed:
-verifi cation of signifi cance of the impacts (screening), -determining the scope of the assessment (scoping), -detailed assessment, -post-implementation assessment.
The amendment to the "EIA Directive" [9] , the draft of which is currently (2013) subject to the last stage of consultations, signifi cantly raises the role of the preliminary project verifi cation stage (screening). The level of detail of the procedure is to be increased, maintaining its common nature.
The resources of the environmental information system, constituting a part of the spatial information infrastructure, will be used at each stage of the EIA procedure, however, the method and scope of utilisation of the data at individual stages shall diff er signifi cantly.
Verifi cation of the signifi cance of the impacts (screening)
At this stage preliminary assessment of potential environmental noxiousness is performed and the decision is taken on the necessity and level of detail of further stages of the procedure. It is recommended to compare the project assessed with similar projects implemented in the past as well as to identify and perform the preliminary assessment of local conditions, associated, for example with the existence of nearby facilities particularly sensitive to pressure. The preliminary assessment of importance of individual environmental impacts is performed, including reference (as much as possible) to threshold values, identifi cation of potential social confl icts generated by the project.
As a result of the fi rst stage, the relevant path of further environmental impact assessment procedure is att ributed. The stage requires fast assessment of the project, usually based on rather limited data resources. However, the decision taken by the authority should contain justifi cation, both in case of the recommendation and resignation from detailed assessment. At this stage the spatial information system, adjusted to the needs of the EIA procedure, is the key factor ensuring the effi ciency of the process. The availability and validity of spatial data improves the speed and adequacy of the decision taken, whereas the lack of correlation between the development of the IIP and the EIA system shall signifi cantly reduce the eff ectiveness of actions undertaken by the administration.
Determining the scope of the assessment (scoping)
The classifi cation of the project to the stage of detailed assessment is followed by the determination of the scope of assessment. The environmental values and resources are indicated for which the impacts have to be analysed in detail, including the nature of impacts to be considered. The spatial scope of the analyses is also specifi ed. Whereas screening bears the properties of a scientifi c study (it requires the preliminary assessment of signifi cance of the impacts), scoping is an element of the administrative procedure determining the requirements for documentation needed to issue the relevant environmental decisions.
At this stage often the appearance of key words in the preliminary description of the subject of the decision issued, or exceeding e.g. of emission thresholds or the size of facilities and installations, results in determination of routine recommendations for the detailed assessment. The use of spatial information at this stage shall be mainly limited to identifi cation of facilities and areas particularly sensitive to pressure (e.g. facilities and areas under protection, locations where children and teenagers stay, sett lements important for the EU, etc.) within the area of the potential signifi cant impact of the intended initiatives. However, it should be noticed that the notion of "environment" used in the EIA is very broad, covering the living and inanimate nature, the society (including health), cultural values (including monuments), material goods, natural resources (including minerals). Therefore, while determining the scope of the assessment information att ributed to various thematic layers should be considered. This task can be considerably facilitated by the development of a collection of metadata enabling "intelligent searching" and semi-automatic analyses.
Detailed assessment
The stage covers fi eld and laboratory studies and modelling (among others, dispersion of pollutants). During the detailed assessment quantitative analyses are conducted, often at a considerable level of detail. Also at this stage, wide use of information managed in the spatial information infrastructure should be expected. At a fi rst instance, information for the needs of spatial analyses and data feeding the models of dispersion of pollutants and noxious factors in the environment (air and water pollutants, noise) shall be downloaded. This shall include, for example, data on area topography and management, geology, hydrological and meteorological conditions. At the next stage, under the condition of appropriate preparation of information layers, information for multi-criteria analyses and for the assessment of cumulative and secondary eff ects, may be downloaded.
Post-implementation assessment
This stage is aimed at verifi cation of the adequacy of environmental models used in detailed assessments and to determine real impact of the project on the environment. Monitoring studies are conducted as recommended in the decision or at the stage of the detailed assessment, or the full ex-post assessment is performed 2 . This stage rather supplies the external information resources than use them. The results of the post-implementation assessment and monitoring of changes in the environment provide basis for more effi cient performance of the preliminary classifi cation of signifi cance of impacts (screening) for the subsequent investments.
The speed and quality of the fi rst two stages of the EIA procedure depends on the availability, easiness of searching and reliability of information on the environment. At present the construction of the spatial information infrastructure of the EU can be considered as the most important factor which may accelerate the EIA procedures, reduce their costs and increase trust in administrative decisions taken on their basis (a possibility of independent verifi cation based on common information resources).
Within the execution of the detailed assessment, coherent and valid resources of environmental information will reduce the time of performing the assessment. The discussion between parties involved in the assessment process, i.e. the contractor, the investor, the authorities and the society, will be facilitated. The key factor is to base the decision on a common, coherent information resources. At this stage of consultations, the society will have access to almost identical scope of environmental data as the executors of the assessment and the authority issuing the decisions. One of the main objectives of the EIA procedure is to reach the consensus among all parties to the procedure in the scope of valuation of environmental, economic and social goods.
Whereas at the fi rst three stages of the EIA procedure the data is mainly acquired from external resources, the stage of post-implementation assessments supplies new information to the resources. Verifi cation of the applied models, initial conditions and conclusions contained in the previous assessments is performed. Introduction of the feedback on the quality of the EIA procedure increases the social trust towards the assessment system. The studies of the real impact of a project already implemented make it possible to supply the information system with the data allowing for building the impact models at a supra-local scale.
Demand for Information in the EIA Process
The construction of the spatial information infrastructure is an ambitious project the implementation of which (under the current form) is planned over the whole decade 3 . However, the problem is much broader than creating only the infrastructure for acquisition, management and making the information available. The overall philosophy of using the spatial information, so far available mainly in the form of printed or sketched maps, should be subject to detailed analysis and reconstruction. Good cartographic practices were improved over centuries, adjusting to the technical progress in the scope of fi eld surveys and printing techniques. However, the progress was slow enough to leave time for in-depth analysis of recipients' needs, perception possibilities, or even considering the social eff ects of changes. Currently, the pace of technical progress in the scope of information management considerably exceeds the possibilities of conscious development of requirements in this scope, considering the optimal exploitation of tools and resources by various groups of recipients.
An exceptionally broad scope of the environmental impact assessment causes that individual issues are often elaborated by experts or teams working independently. In case the specifi c thematic layer is used by experts of various disciplines, the adjustment of its information content (and the metadata collection) is particularly important for its usefulness, in terms of variable specifi cs of the problems solved, often associated with habits and trade traditions. For example, the layer "Transport Networks", during the environmental assessment, may be used simultaneously by natural scientists, experts on air pollution, noise, soil stability, landscape designers, hydrologists, health experts, experts on eff ects of disasters or climate changes. If each of them recognises the layer as useful for own analyses, not only the information exchange platform will be created but possibilities of analyses shall be open in relation to secondary eff ects, indirect eff ects and cumulative impacts. Supplementing the description of the layer, e.g. with information concerning the level of environment fragmentation by individual sections of the network, vegetation growing in the road or railway corridor, traffi c intensity, number and sites of accidents, number of animals knocked down by vehicles, etc., on the one hand, shall facilitate the EIA process and on the other hand, it will constitute an important factor of social discussion on the criteria of decisions aff ecting the environment. At the same time, the role of spatial information as the ecological education tool shall increase (diverse aspects of the projects implemented will be displayed).
The Table 1 presents the importance of the thematic layers envisaged within the IIP for implementation of the environmental impact assessments in the scope determined by the act. In the matrix, "reference layers" were separated, providing background for environmental impact assessment (reference layers) and directly used in analyses, including their role in assessment of the impact on the specifi c environmental component.
Layers which may be potentially used by many trade teams include: transport networks, topography of the territory, spatial management, zones of natural hazards, atmospheric conditions, energy resources. They require a particularly broad analysis in terms of recipients' demand for information, preferable forms of its acquisition and the possibility to improve work by information searching and decision support systems arising from new technological solutions.
It should be remembered that works are still ongoing concerning both the technical details and the content of thematic layers of IIP [1, 2, 5] , as well as the improvement of the environmental impact assessment system [7] . It may be expected that new challenges and problems will appear on the interface of both areas, for example in connection with the independent amendment of legal regulations referring to them. On the other hand, the simultaneous modernisation of both correlated tools, essential for environmental management, provides the opportunity to improve and synchronise both processes.
In connection with the development of cheap, highly effi cient technologies of environmental monitoring and imaging [8] , we face the fl ow of raw measurement data which has never been found before. Its optimal exploitation is currently becoming the most important technological challenge. Environmental impact assessment, with its complexity and interdisciplinary nature, is an excellent testing plot for research in this area. Cadastral parcels -- 
Agricultural and aquaculture facilities ▲ ▲ -
Area management / restriction/ regulation zones and reporting units
Habitats and biotopes
The columns contain environmental components for which impacts are analysed in accordance with the "EIA Act" [10] . In the rows, IIP layers are provided, which are determined in the subsequent Annexes to the INSPIRE Directive [2] . Role of a layer in impact assessment on the specifi c environmental component:
■ -key, ▲ -signifi cant, • -supplementary, ~ -reference layer., --irrelevant
